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(57)Abstract: 

PURPOSE: To obtain new enzymes capable of decomposing alginic acid. 
CONSTITUTION: Three kinds of these enzymes are the following enzymes: (1) The enzyme 
cuts polyG and polyMg parts in alginic acid molecule, but does not cut polyM part and 
optimum pH of the reaction is in the range of 7.5-8.0 and the enzyme is stable at pH5-9. 
(2) The enzyme cuts every parts of polyG, polyMG and.polyM parts and optimum pH of the 
reaction is 6.5 and the enzyme is stable at pH5-9. (3) The enzyme cuts polyG and polyMG 
parts, but does not cut doIvM part and optimum pH of the reaction is 8.0 and the enzyme is 
stable at pH4-9. This invention further includes a method for purifying these enzyme and 
production of polvmannuronic acid from alginic acid using these enzymes. . 
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(54) [3&9§O;6fi0 ffS^M^MMW*. *©§Bt^*J^ft*fl^fc#9^>*o>||©ltt*£ 

(57) iwm 

[«*J *JM©3 1) 7 

+Ode«JGIiJttf# , JMG«»«r«Wr«*#yMa» 
feftBHTT. RJ£05apH* , 7.5"-8.O0HHT*9. 
pH5-9-C$5ETfe5, 2) rf'JG* tf'JMGfccfcl/ 
tf'JMafrO^TfttfceKU S(r.OS8pH* { 6.5 
•C*0, pH5-9-CScS-Cfe^ *5«fctf3> sK'JGfc 
MGS»*«JKt 'J MS5#*SJ»H*1\ 
©£©£i P H#8. 0-Cfc •)'. P H 4 - 9 "C«5l?£> 

©l«0W8^ttfcJ:i/ift&®«**H^T7** f > 



[ftg*S!#©gll] 

* y g a <t if* y m g sb# % «K-r * * 5 * -J mbk# ?r « 

»}-e-r. SfC©S2pH* ? 7.5-8.0©gllTfeO, pH 

5-9 test* * ; t rfeiMt, 

tf'JG. tfyMGfc-fcl/tfyMgBftWV^ttfc^ffi 
U E(t.©S8pHA ? 6.5-e£> , 3, pH5~9TS£T 

fcJ*2E«^^*«1^»flcT^-C 

<fa*. igg5mMWTO. pH5~70g®i^l-^LTig 

[K**4] 7**>«Kfl?ffiU 7>U^>K5r'J7- 

* 'J G <fc l/# 'J MGSBtffcSJR-f S tf* V MBBtt ft« 

SttOMapH* 5 8.0TS>0. PH4-9T5 

[1**45] 7'W¥>e*>?>^V7>?avS%SjS-r 

[*«©PMBfclMH 
[000 n 

*>»#HHHf t«v^T7**>«*»6* y o > 
[0002] 

[?E*©&flf] 7 ftOXIL ■ffcSS, ifc 

isn< *aa^ircE<pjffl$nT*5 0> sec 

*©»*MfcC«*©4*fBl*. A*©»rtCfctt** 

fflfiBST$>4lf7 < X2®©ii5t?§&$©4Sffi1£&l! 

razfcaus&i'csiiT^s (#raas6 3-2 1 4 1 
20) „ 2*. a«#c*i^fc*s*i4#«a©»«i*c 

t$*fc±ai§&©2&acfc;!> 5 £jl£nT*59, H*tf, 
* h*>*©#/IMt&J:;?'<?f- >©#*££ 

* y :?«toJ:;/ft1M«i: l■C©?■JKi©^^F«W**lfi^ 
CfTfci^Tl^ft »«HT2-303 4 6 8» «l»¥2- 
3 12 5 4 2), 

[0003] 7iU*>Kli^/WD>®fcJ:av>7D> 



- tisiTsKyMGfci^; ©3o©7ny*a»e>&a# 

[0 0 04] 7A,*>lt»!4-«C»EBa"C«#«ltt"C 
Cft€>©fflfcCfflV**«a\ **tM«©* 
ftS^MSiMMECBU 7 Lfi»-f ft 

[0005] 7A>¥>KfcSMtLT »en3;gyMtt. 

SSE. 7 >»©»aW5efc«k ^»»*©w«c 

#1" * ftttfi. * « Eg.&©S# .1 "C ©Ji&£W 

SftTi^atf* fs*©* y M©ll^#IMtc«*&fc 
ims c £g a fifc 'wtt » < iVi&©J8iij©jwt 

[0006] &*t7fr*>m o)»Wifc£ L T li, 
7;i* yfcffiQS73 ?£. fta^ajgya^tfEa feffl^a 
Wtp^ibK BtI*:*SD°D©D D u SlST^klg©B5S©W 
fl. S e>»;ii+fo^J©-£.S«4i:^©*ffla^©R3S* ? *> 

nmm#&<**')* swi»fc*< »•©*> 
[0007] m&©*iSfecatL, a*7 

±l£&ftCJfc*tt*a»&*f*-C»**fT'5 
Z '«££»*:/«■©«*©£?* 9 Bftfc 

ss^tt©n^5.«»©i¥^* 5 »e>nxj3 

0, *'JG, #yMGfc«fc:MJyM©:/ny*©lvrft 

•J MG %«K-r * y M *Wr L <tl * G-ase, 

y M, # y MG *«JKT 4 y G *«W L fcl 
?:M-ase, fe«tl/.iJyG. #'JMG. iJj:i/*yM©l» 
m Sr <> <S»r-r * 83? ?r M G -ase t * n-enfe-T * . 
[0 0 0 8] 7**>B#IW*«r±e.-r4*4*i: t 

(»MT3-94 6 7 5) . '/a7K«?M 
BS5 9-1 43597) H2H}7A,t -f^SS «• 
ISB86 3-2 1 4 1 9 2) 4?tf$fle>ftTO?> c 7^^> 

■©»»c «a# z n e> ©»£*«*»* e» ass ftfc 

£B©. KecMWiffttCfifcwC. ^^4fflB?3B 
9*4»&4RWAtt©'fl6* , <t7»u*>(!l#W»*%* 

sir z'zm !i??&©PS^* ? *tt> *>nn ^ 
[0009] -Ti. # y M©«a»ife J: i ^ a. a*. 

7fr*>gE©8.tP*»»fe ffflfrftT^5c Z©7jS 
a, 7;w^>jt ^jgia-C100- CCfel^xai^ftWLfc 
Jg, p H2. KCftHTdC y G ItiUmii L » g&CpH 
c*-r»-ir}-fr^>iM«.a*n.\o-ft>*T*»?.. I y>> 



[0 0 101 ClftKttU ±^©G-ase«r7^^>SEir 
Tt*o L**U ft*. l3lfi<ji::®e>ft5G-ase£i£fu 
■9 3 i: C <£ 0 * 'J MOSiS^^i: ItzW'.ift hi\X\ » 

[ooi i] t£oX. 7**>aa>&jK';M*i*ttc 

[-0-0 12] 

li ft 5-7 M>*ftMHI <5lill™ 

#e>G^sefc.fcl/MG-ase£*ft*'iT.#8U 

ktBttk-r*. s&c*$w*. *&hfc»»t:«i.* 

T7** 'J "7 > 7 a ygsfcitf* 'J ^7 > 7 
[00 13] 

f> 2 ffiS© G -asefc «t l/M G -ase7 *,# '* 

*ft*lx*«BfiL7*.wi:**l^U 

Lfc. 

[0014] * Ana. 7;w*i'e»»S£*weS3RS 

Sfre>*«Sftfc 3 «»©!»** :«©Bfi»&«:« 
tft-TitOTfe*. §Jlfc<i:i/§l2©i#3KliG-ase (* 
i|gffl8«tM;:fc^T«;tE»]©fcft£*ft^ftG-ase( 1 )» 
G-ase(2)i:fcT5) T*0. ^3©HSfliMG-aseT 
£>5, ;:*&©»*», 77#A'^f , J->AgS%JgS 

*>£&8JB*7A*J3U-C#BU $5>C^o-7h7 

* * •> > ^* 7 A 9 D 7 h ^7 7 -f -i3 J: If yA'iSaiC 

* -a Tf&S LTH5 Z i: a»T t *. 

. [001 5] WMmfc^TH^^A^BaBB* 
©sHSSfSSli, 7 7*'<;?-r'J7ASg£lS«LT$ 
*>Jx5 t 77^A'^r , J7A«Si:LTli, 5 
tfn**f'j7A 7/Uf-*7AK-l 1 (FERM P 
-1 1338) fcffi^SCfctfTt 5.- 77^K?f 'J 
7A 7*f#9iK- 1 l©B*ftt£RfcJ::*-©B 
feSB LTlBttC 8 fcix* 7 ' + # 

-fc£ffc¥l35 fi> ©ttfteonTS, 4*1*^4- 
1 4 1 0 90feJ:L<#K! 5 F4-l 69 1 8 9ir*ft^il 
BBSftTl'S. 

[0 0 16] aci:, B»»«ffi*6*JM©7**>« 

»£BX fcfSB* i Ute C oOTRBT 5 e 
rnm ?! n. -«'.«fcttaBW»w.^-M»*. use?** 



SrilttT. pH*«5-7®aSttMi*e»*U nit 
«KC»L"Ca*r1-ft. »* L<ttt8Si&©pHli6~ 
6.5ffeO, fl*.«lrt© (PH8-6.5) 

[0 0 18] i©Bfl*BBB«"C¥Kfl:Lfc»-f*> 
t LT!i, -ttttcaeH©»BttS»riBv»e>*iattB 

SfcilTl**, CK-T0YOPEARL650M ( (ft) JKV-ttB> 
*©4 IK 

.[,0 0.1.9.] ;©l©/f*>!2tt*7Aaatr«J:oT, $ 

tt»J8 »XG -ase< 2-)fe» &wfcfl*'frga. 
[0 0 2 0] Sfc. BUtitfifctt. asfc»ai**H^ 

T. §&«ji:T$a?5RG-ase(l>fc<}:i/MG-ase$:£t;@ 

jg ?r * 7 a c ar ^ t -cs¥«s e ft * 5 1 1 # t 

««. £fc«S»8©pH£IE<*±l-fTV>< IfcT-t^BI 
tZZ fc<CBBBS+®O-0.5MNaC 

i®bbbk*3Ec j: oxsaj-rs d 1 jMSF S LV\ 

[0 02 1] G-ase(l iSfctiMG-aseSr^frSttttS 

*©£*£* obst*. 

[0 0 2 2] G-ase<l>**trB#ft*n*nR*»« 
Bl. lOB#«©#y^»7T-9 6-HCI (pH7. 
0) -caffL^B. 25mHx7/-*7$ >-HCl (pH 
9.6) T^SftSftfca^AII©-^ lOfgft&Orf'M 
v77-96-HCl (pH7.0) ■ ■?»«!■*■ 6. #S3ft 
fcBXB^B. *'JA-/77-?:W:ft> y^Ba^ 
»z«tO;n%B{<e MG-ase^^L-SW-^V^T^. B 

[0 0 2 3] JJl±©^ttC«}:'3, *%^©G-ase^J:^ 

MG -ase©«BBB«***ii * - ^ * *« 

[0 0 2 4] *An©G-ase^J:i/MG-ase©afl:1tW 

teBftttTca**. 

[0 0 2 5] G-ase(l) 
1. ff« 

7**>BCf|p«L. 7**>B*y7— tf»C»B 
L, iC^fifB->o>BBB%to*y^B%4«r 

5c 

[0 0 2 6] 2. 

.■W'jG. #'JMGCajU, KMft<B<* 
[0 0 2 7] SR«Jltt5i:UT©»ttcaoTMSL 

fc e BHJ:LTIi. l%*yM (M%88.5) , 196* 'J 

G :G%92.2) fc<tl51%*VMG (M%57. 1» 
•pH8.0: ftffl^fc. -©SBt**BCj:4BB*I 

0: 1-CBfi-L. fiU»*-SB*rari:C300air-3* 

BtLTJi, loo' 5»rBitD»*;sLfcai»5{fa*« 

•H-v-y/^nnwiL-n n?j»\'©H I C4?r^t;0. 125 



N H2SO4jgfc0.25ml£toAT2(My]8?eU 

'J ? A £2tr0. 5N © H C 1 igffi fclnx. T 2 tfEftE* S 
3i:Ci9RlS$:#Jh5-ti-, 0.3%©^*a';u 
t^y-;M&jg«%2n)IJO;LT100" CfD^^-ClO^HSD 

ft, &jfc&ItC£9548njDT©&ft££»J£Lfcc fcfc* 

fcftU TBAK£rC0&ftgaM).8Un r CfcS«fc9C 

[0 0 2 8] SfcaW&fflfcC-^TIi, TLCT±l2c 

m : *=4 : 6 : 1 ) e 

[0029 ] -ISSUE 1 Afc<t l/B l-^Stt-Sc 01 A 
*3j:U t B«i:0, rf'JG, rf'JMGKttlT «fc < Ht. * 

itvm (2-4H) * 5 »6n?>. 

[0030] 3. ftJBpHfciU^SpH (7**>K 
* h 'J^AM/'G = 0.93 1.0%j§jgir*tLX) 
0 2 A CBX K£® ££pH #7. 5"Cfe 5 3 k $ n, 
02BC^pHA ? ^$n-5c ia2BCi3^T ; &S©P 
HT25* C, 2^ifflSLfc^O^«OS#T§telipH5 



[003 1] 4. fpfflfig^i^assstt 

0 , #ffiSKtpH 6 T 1 B#Rg&g0i?$©8£Fj§& 
li, 40 c CUJlTTIi, 60%W±-C*ofc c 60 e CTMiff* 
feltz (03 B) £ jaK«5£tt!*!te«lK^kSfeii 
5. 

[0 0 3 2] 5. ffigflJfcitf&SJSro^S 

ifigajT&sifcfctc&ffg&fcfflSfu **as©£ 

EDTA, PCMB, MIA, TNBS, tlW.W&fl*> 
4 fcSirtlt. £ fcEDTA®??£T-eSt£A 5 & < - 1 

a>e>, sfc. &wi®*«c: 

fcc !$*:^©2fffi£gTS&©R7Sa i it.e>i'ifco tsffc 

[0033] 
[SI] 



«1 G-asegttca«-ria»wfeJ:tfft«*©w 

gSStt (96) 



EDTA 


1 3. 


3 


PCMB 


32. 


6 


MIA 


5. 


8 


TNBS 


30. 


9 


NBS 


0 




NiC12 


73 




MnCI2 


146 




CaC12 


1 1 6 




CdC12 


75 




CuC12 


82 




PbCI2 


82 




ZnC12 


36 




A1C13 


9 1 




HgC12 


9 




FeS04 


99 




FeCI3 


120 




BaC 12 


4 




MgCI2 


7 1 




CoC12 


1 3 





6. 



H7: , 3u§0. Sml/mio, &ffi!*280mi:&(t*&%<> 
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*ftli, 4].000Tfcofc. £tt> SDS-PAGEH 

[0 0 3 5] 7. *S¥SOHm.^ 

(LKB Ampho line PAGE plate pH3.5~9.5, Isoelectr 
ic Focusing Calibration Kit (7 7*v/7?t 
S) ) „ *it*®*«Al*. 8.7T$>ofc (05) . 

[0 0 3 6] 8. *83f©7$ /Kffidc 

82 G-ase( i ' ©7 S /' SfiiS 

.__ ' ASP ' 

THR 
SER 
GLU 
GLY 
ALA 
VAL 
MET 
I LE 
LEU 
TYR 
PHE 
LYS 
H I S 
ARG 

G-ase(2) 

L, ^ffifo^ovKSgfcfcrj* 1 ; JS£±srt*« 

[0039] 2. SXttAtt 
*UG» *>JMGi:#LMt« **)MlZltm*tL\\ 

[0 0 4 0] IMKIitt. ±i$tl^^l-L-CiSJSL 
fc. ^*liH6AJ3J:i;B^Sn5c 06A*><}:i/B 
«t0, rf'JG, *'JMG£»tLT<fc<fiit, #VMCa 
ttfrftl*::£tfji<£ilfc. sK'JG. # , ;MG*>e>:i'Fis 
f&^nvKSrSt;* y =lW$?>n, # 'J Gi:SM5 

[004 1] 3. f|5HpH*J::«?SpH i7A*>i 
+ h'J«7Z.M.-G=0.93 I.OKWKC^Lt' 
H 7 A «-^9RStC0)SipH #8. OTfe 51 £tf*Fe£tl. 
K7BC%SpHft<*3il3c »7BC*5^-C#«©P 
H?25' C» 2BJHja«Lfc*©B*©a«fiBttlipH4 

[0 0 4.2] MG-ase 
1. fl5»8 



[0037] 7 3yaiaa*0#«rttBSl[7S>»7-*-5 
4-f-835S-50£ffll*T*Tofc. *>7*tt, fl0*#8 

cifco.om i flux., aamftii'ffL, no- c, zmvmin 

*«l^T7.5^(«ffl*S:»«fLfc. 
[0038] 
[252] 

7 5 /•« 



12. 


4 


1 0. 


2 


1 2. 


2 


7. 


1 


1 5. 


2 


5. 


9 


8. 


9 


5. 


6 


8. 


0 


0. 


7 


3. 


3 


6. 


, 7 


1. 


0 


2 


9 



[0 0 4 3] 2. SSftlltt 
rf'JM, *'JG, #*;MGC#U B9Jtt<A<. 

[0 0 4 4] g5#H£ti, ±j$i:l^*i-LTai5€L 
/i c t§£liia8AfcJ:i/BC*Sfta e B8A*i£tfB 
£9, *';M, #»JG, #yMGC«JLTJ:<«t» * 

**1-«*y^«0±*tt. 3W35*7t5. 
[0 0 4 5] Z<DZt\Z*0. *B*tt7**>»*s 

[0046] 3. f*ffipHfc<fctfS5EpH (7A*>K 
*h 'J-7^M, G = 0.93 l.0J6S*C«tlTS 
H9AC»»RC©SapH* { 6.5T**; ktfjRSil, . 

H9Bc$£pH^£ix«. BSBcft'oxaftop 

HT25* C 2i$RI«UILfc*OB*©a??Stt!*pH5 

[0 0 4 7] 4. ftffiffigfcil/EKSeStt 

hi 0Ac>jvrj:-5c. BXKf&asa&gfrw c? 

#«a*"CpH6"Cll»Mtt90B#oaffStt 

tt, 40- CWTTI*, 60%tt±Tig>ofc. 60 : CTSff* 



v.. 
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C0 0 4 8] 5. 

C, SDS. MIA. TNBS, NBS-e*ft-?nHlSj!> ? ae>ftfc« M 

S3 MG-ase?S&C&i??l&gaJfc.fctf£K£0l28 



cj:-»Ti5#Hi»aifctt, #a^s^sg2niMfc^ 

[0049] 
C«3) 



or ^* i * ' w ' 






BBSS] 

S D-S 






MIA 


o. 


5 


_ TNBS — - 


- , 4 3. 


— 
o 


NBS 


2. 


5 








NiC12 


72 




MnC12 


57 




CaCI2 


120 




CdC12 


88 




CuC12 


74 




PbC12 


1 1 




ZnC12 


53 




A1C13 


1 2 1 




HgC12 


7 




FeS04 


8 1 




FeC13 


93 




BaCI2 


82 




MgC12 


73 




CoC12 


68 





6. *tfX®ft?ft 

*»fKO»-fft©8)S«*. HPLCy;H«J§ l*7i :Prot 
einPak300 x 2 fatersitS, 0.1H'J>iE«®» <pH 
7) » XX0.5il/rift. fctB : 280nn£i3tt* l &ftg> 
il/SDS-PAGECiOfr^fc. 
[0050] HPLC?A4liiCJ:*#1fr?li. 

«, 32.ooo-cfeo^„ cnc^o* 

[0051] 7. *B?*©#m.6 

«4 MG-ase<87 5 ^1 

ASP 
THR 
SER 
GLU. 
GLY 
ALA 
VAL 



(LKB Ampholine PAGE plate pH3.5~9.5, Isoelectr 
ic Focusing Calibration Kit (7 7;wv->7ifc 
S) ) o 8.2Tfcofc (HI 2) « 

[0052] 8. *i**075 
*g!3RC!>7 5 4 Cq«-r. 

[0 0 5 3] 7 5 y«fi*fl!>iMrtt_b«©»»ett-9fc 
300tfgO«8BIHf«:«V»Tffofc. 

[0054] 

75/K 

1 3. 8 
6. 6 

8. 9 
12.0 

9. 3 
8.0 
4. 4 



LEU 
TYR 
PHE 
LYS 
H I S 
ARG 

[0 0 5 5] £1\ 7>i>X>mZ0. lMNaClfcSt;* 

bKim^ta&Qiimimmi. sr c\zm&tz< p 

$G-ase(2)%JD;t, 37' CClO-ZWHJRlES-li-*. 
gftfe, 0. 1 NHC I *teitTpH2. 85fc_U JfcBOfcl* 
Zt Zim-tZ* fcC ~p H * f 5CTtf T ttJRfefcft 
ft. wh£0.1MNaCI&£tr£HC|-?2lsl%&L*: 

*cs»u #7**y-c+*rr*. rccawji 

[0 0 5 6] rOJ^ClTfl&JlfciK'JMfcNMRC 

8) itfcGC*'** hMtfrl=J:oTa£Lfc. 
^a^+OM/Gtfcli, t'J* (E.R.Morris) b<DH 
m (Carbohydrate Research. 81 (1989) 305-314) l-ft 

otitsifc. *©!§&, xmiz'&^znbtxfz**) 

'JM (Haug) $>©££ (Acta Chemica Scandin 

avia 21 (1967) 691-704) IZ&Z) fcl^Ogft^tttt 

[0 0 5 7] *%WO)l5m\z£tUf. £(t>g&+©7A- 

SSb^^iBSft-SIt^Ttftc fll/tlf, WT©fSSSfll5 

«a©^<r-^7v^fftZi:&<, *i©tf\>M$: 

[0058] ft?>nfc;tf'JM«» 2e>£M-ase*:fctfM 
G-WQiamtiZtlZZvZs tVlMZ&ZZttf 
tti. w©S^tti, M-aseg&Sr^LftV^fc]©^ 

[0059] 
[fSJSW 

(XSflm G-asen)©fit8 
l2gcr)fflMK$r600mIOlmH'J >gJSSjfg i.pH6.6.' IC 
legist;*! LTiSffLfcc »fc*WilTtt« 

650M*7Z> (*2.6x38cn, tt200ml> C7^7U. a 
8l20nl/br, OM-0.5MNaCl© , ;-7^7vxi' b 
®&Zftr>£. e 10nir-3»@LT»SS^19-254lfe«> 



5. 1 

4. 0 

5. 8 
9. 7 

16.6 
2.6 

CI <pH7) LT, ChromatofocusingA^A 

i.(t>\. 3x30, Ethanolamine-HCl (pH9.6) T*¥8j 
ft) l:7^7Uf: t i§ai!S, l/10aSpolybuffer-H 
CI (pH7.0) , SE^30nil/hrTfifV\ ;©*Sft«:2[sHT 

5n\?-3ftm ixftmgmi-zizwiiibtzc zn 
*aw*c«LxafffL, <$g£i*tfc&. o.&MNa 

CI*£L"40inMU>&«gSi« (pH6.7; CjgBLfc. 13 
ffilBSTVtB^L/iUltrbgel AcA^y^iifci*^ A 
(01.6x85, bed vol. 170ml) %ffl^T2SE#15n/hr-C 
y^iS^Lfcc 3nlTo»iSLT7>S#^33-385:^«) 
fc, ^18mg©SXSeS.%»fcc 0C*tt.l796, f&S£ 
Jg(il7fST-2>ofc. 

[0 0 6 0] <HJS8I2> G-ase(2)©ftS 
12g©ifii?5gS:600iiU 1 mM'J (pH6.6) IZ 

Zm^tztit. J:ft£l3JI8j&T¥®<tLfcCM-T0Y0PEARL 
(<£2.6x38cnu £j200ml) \Z7~fy4 LT5E 
S^Oml/hrTl^gSjiS&SElJt. * dt h ;/77 -f -la 
280nBl-*sW5.55l^S* 5 0. 1UTC«C««-Cff\\ 

'JMiriftlTSl^-f, rf'JG, rf'JMGCttLTffil^fc 
3 fc £ G-aseT® -5 Z 1 5 Ufc <E!7 Afc<£Lf 
B) c EUtt*S16.8»» faS^!*0.25eT*fer5^c 
[006 1] (S&0J3) MG-ase©fSK 
!2g©fii£^?r600mK 1 mH'J (pH6.6) II 

J8S:&l>fc c ±rf5r^S®«-C¥S&ftLfcCM-T0Y0PLyiL 
650M*7A (ip2.6x38cin, ^7200ml) IT7^7-f ffi 
Jgl20inl/hr. OM-0.5MNaCl©';x7^7vx>|. 
Sffi4?To/:. lOmirottSU ^HS^39~46?r»«> 
^i. PB^»SfflSS:fTofc«, l/10i9Spolybuffer-eCI 
(pH7) -C¥SftL, Chroiiatofocusing*-7A (*1.3 
x30,.Ethanolanine-BCl (pH9.6) "CTffift) 1X7^7 
Ufc e Stfit*, l/loagpolybuffer-HCl (pH7.0) , 
aa30Bl/hr-C?Tl\ 5ml1*o»@LT7>@#^29~32 

0.24MNaCl%#C;40aH'J>iS«®?S <pH6.7> II 
j5?»Lfce BiSffijg-CVSftLfcUltrogel AcA : 54^^ 
j&gA^A 1^1.6x85. bed vol. 170ml) fcfflOTsfUI 
15ml/hrTy^iSiiS:?Tl\ 3miro«-SLX^#^3 
5-405:m*fcc *55mg©S!^iaaSr»tc IsUR^Ii 
8.5%. KSfS^I«OI5T$>ot t 
[0062] '^36094! G-asei2!K<fc**'JM© 
3i§ 



7**>*+Ky7A (M/G = 1.75) lOgfcO.lMNaCI 
*%tsm®*\ lt-i§»U pH£7.2KSS3&Lfco :© 

z o)7^>mmc%mm 2 ?s htitz G-ase( 2 ) & 

jS=gr325m]SDAT, titZ&KZ'irttito ~©l$©88 
ft 8 1 75. 8#(4Tfe o fc. »3R©JS-&«J5£8 1 . 0%7 ^¥ 
^A8i£i:«3K-8[£l : 1 ©§J£TiKS-U 

3r c-eao^sc^^vv 100' c-eswiaaasiTK 
fc*f?it<*i+fc&, TBAse*fflv>TTeiDO*aft 

[ 0 0 6 3] 7fr*>&+ h ') *j Aj§8|©G-ase£«J: * 

&38, 24^r B iffo^« »jgjas&. ioo* ctio^jd 
ams "Lr»»*ro: inhc itph*2. sss-cTtf . 

fc*§3\ tfJg;4 5 ±i:a) . $e>ir0.1NHCl?:J)DxTp 
H£1.5t:II36Lfc. 4° C-C-Bft^BLfcS, 
l-J:-3TJtK&»fc. 8£>nfci£E£0.1MNaClfc£ 

L/i. ;©8ffi75inl%200»l©x7 /-M^CfigTU 

7;i^ h 'J 7 a # 'J Mfifl: 
W$m. (%) rag 
1 33. 3 

3 101.1 

5 1 78. 7 

10 393. 6 

aid 7)VZ>®i- h>) ^ A©fcjJBjag£iS 

[BE©fi5*ftt8«l] 

[01] HI A8G-ase(l >©gg1#88:£:jjVf*7 7 
TfeO, HI B8G-ase(l)®&B#S&&^TTLC 
©gSTfc*. 

CH2) H2A«iG-ase(l)©f^fflpH«r*-r^77-C 
H2B«G-ase(l)©$SpH$:^r^77-Cfe 

4. 

[B3] B3A8G-aseU)®ffcffiSfi£^T*77T 
H3B«G-ase(l)©(SSScSttSr^T^77-e 

[B4] B48, G-ase(l )©SDS-PAGEI-J:* 

[B 5 ] E 5 8, G-asei 1 i 0>99.£3fti*fri£C J: 4 



[0 0 6 4] 7^y8l0g*>e.2g©^ , ;M*«^?>h. 
<M&ft92%) . 

[0 0 6 5] <fSJ60»J5) G-ase(2)H<t2.#'JM© 
«*C * W i 7 A,* >m®&0)&1& 
7fr*f>m+\- , )'}l> (M/G=0.94) Sr. 7^^>i» 

* f ';->A)gs* 5 *n-?ni%, 3%, sk&jii/iok 

fcifitSJJ^C. 0J!WaCl*ft&9IKa*ttgffU ffiftft 

£25nililfc. 0.01N NaOHfcfflV^TC©Jg«©pH 
fc7.0-8.0CMU B**lnA*mc3r CKflnfiL 
/Co 3©7vV^>gSKi-^ffiOT2T'S^ixtcG-ase 
(2)gj£ : &7^^>Kt h gfefcOlBUttci 

011X8, 5WH4CE«fl!>2FifeC:Lfci«-9TfT-9fc. 
[00661X5 C f?£ttfc*VM©£ft, 0tt*J3 

«t i/v > ? d >e^^-$5:^-rc 

[0067] 
C«5] 





M#3r$ 




% 


13. 3 


92. 60 


13. 5 


90. 63 


1 4. 3 


89. 89 


15. 7 


9 1. 80 



[B6] B6A8G-ase(2)©*R«Rtt«r^-r^57 
TfeOv B6BttG-ase(2)©a«#lll!fe*3%-rTLC 

[H7] H7AttG-ase(2)©^fflpH$r^T^57-C 
$>0. n7B8G-aseC2>©$£pH£jj*-f^77?& 

[B8] B8AttMG-ase©SS*5p^{*S:^-r^v7-C 
fc 1 ?, H8B8MG-ase©gg#&tt£*-fTLC©*£ 

[B9] B9A8MG-ase©f^fflpH^-r^7 7-Cfe 
9, B9BttMG-ase©3f3EpHSr^T^77r*5c 

[HI 0] HI 0A8MG-ase©ftffliS££5Vf ^7 7 
■CabO, HI OBIiMG-ase©Sg££tt£^-f ^7 7 

[HI 1] HI 18, MG-ase©SDS — PAGECi 

[HI 2] HI 28, MG-ase09%StCft«kAi£CJ: 



[Bin 



[EM]. 



G-ase (1) cSRttftS 



G-ase(1)©SDS-?AGEC.fc*£*»©»S 




o #>)G 

* A#'JMG 



/ r«* 

// 



(hr) 

(A) *<t>T5AJR£CJ:*#*f 



— 97,400 

— 66,200 

— 45.000 

— 31.000 

—21.500 
--14,400 



f f 



MfftM 

■iliil 



•Mill 
•••••• 

mis? 



[02] 



1201 




COS 5] 

/// (#*A> 

■ _ — 9.30 

— 8.65 
- — r — 8,45 
~ _ —8.15 

— 7.35 



, — 5.85 

_ — 5.20 

- — 4.55 

- — 3.50 



G-ast (1) opHC^SRS 

A* G- a s eO^APH ; B, G- a s ««>pH$X1* 

O, Mclhaine buffer ; , Tris-MO buffer ; A, WWns-Pantm buffer 



[03] 



120 
100' 
80 



» 60 
6 40 



20- 

-0 




120 
100 

1 60 
8 40 



\20 
— * 0 




0 10 20 30 40 50 60 70 

ast co 



0 10 20 30 40 50 DO 70 



G-a&« (I) (OilJSfcJSeW 

A. G-ase ( 1 ) ©ttflSGE ; B. G- a s « ( t ) ©SSfiSli 




-1= 



3 6 — — 12 
££B*R (hr) 

(A) £»*JSE*©T3A£i5CJ:*£*r 



[36] 
G-cse (2) ©SK#»£ 




1 3 

(br) 

(A) a»£a*®TBAfiJeC**#*r 



(«f»;G) 



t 1 



tfM ilM 

i n 1 , ! I L ■ ■ . . . . 

?>x£ft 0 015 1 3 6 0a5 136 0O5 1 3 6 



WW) 



1 • • • ► 



(#UKG) 



1 



CX5 



[HI 0] 




0 10 20 30 40 50 60 70 
£9E CO 



0 10 20 30 40 50 60 70 
fiSt CO 



A . MG-aseofrjajME ; B, MG-aseOMSSS 



[H7] 



mm 



120 
100 
5 80 
« 60 



40 
20 
0 




MG-oseoSDS-P AGECfcfc^* *©M J£ 



G-ase{2)OpHC J:B£W 

A, G-ase(2)0ftJfipH ; 8. G-ase(2)©pH£Xte 

O Mdtvaine buffer ; • , Tns-HCI buffer ; A , AflcinvPantin buffer 



[I39] 



9 9 



• 
• 



- 97,400 
66.200 
45.000 
31,000 

21.500 
■ 14.400 



112] 





a 

PH 



10 



—I 
12 



M3-a5e<9pHCJt*£tf 
A, M(*«e©fWBpH ; 8, MG-aaeopHSXtl 
O , UcflvaJna buffer ; • . Tra-HQ buffer ; A , A&hs-Pantin buffer 











— 9.30 


m 




8.65 
— 8.45 
~~ 8.t5 


lit ( 




_ 7.35 

— 6. 65 

— 6.55 






— 5*85 






5.20 




* 


— 4.55 

— 3.50 



